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(54) SECONDARY AIR SUPPLY DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a secondary air 
supply device for accurately determining the abnormality 
of components and detecting malfunction. 

SOLUTION: The secondary air supply device purifies 
exhaust gas by supplying air to the upstream side of an 
exhaust emission control device in an engine exhaust 
pipe for secondary combustion of combustible materials 
in the exhaust gas. Pressure behavior patterns (patterns 
1 to 4) is found from a pressure value and a pressure 
variation value detected by a pressure sensor arranged 
between an air pump and an opening/closing valve, and 
operating conditions of the air pump and the 
opening/closing valve is determined in accordance with 
the variations of the pressure behavior patterns during 
secondary air supply control and its stop control. 
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tf, *T#>y\ AS VCD^m^iCDJ:^^P$^rb 

[0 05 9] WJbcDI^B^-C^, A I J»Tf*lCff±*lJ®B# 

^w^Riat/fc**, a i mtstpici&mmc— 

-c\ a i m^mm<o^f&ii^^<omnmM^-n^x 
&£^ 0 ccDX'Xtc-rzt. a i mmtpic&mmwzn 

[0 06 01 J/C. S2(C^?tiSJ:^tc, «BSiESHS 

a X'$> sterns tax . m2t,c?fk$tiz>^~~ K9-C&-SC 

[0 06 1 ] $ 6&t. GE^-b>-^ 1 5 CDte^«A^C|JK 

^6ffl*tBE€r?a»*rti«<fct^ enccj:^, 2^m 

>tf 1 5^A^EE^> + /iL"Cfflt^C<f:^pJtgi^ 
/c/cU t X7^>7'1 2<D«B*f^!tt&WKJ«:6*ttm 
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[0 06 2 ] c©Si<DS«tftW^-^>ic££*cffi® 

Tn^n^^T-u; ^S304i^f 77'S3 0 6 £<D|if^C 

[0063] Xf ^7'S3 04r77 ^XfaildownCDfif 
#1 -Cttt*i«5e$tl3ft»^«:«. AS V 1 3*«BM*.« 

0 1). BE^-fe>lf 1 5K<£D^cDid:mEEP£^iAO 
Ur77'S3 0 3) . ^0"CitiS"JL/cP±tH[EP<tKI fit 
P Y ±&ttm-?& Ur^'SSOB), P^P Y cfcO/h 

A I «#ft*flffllB$cc». — S©EE#ffi*M* 
HJ^n/cC i^r^-To C*l«. ASV13TMBf^ 
I££ oTt,>£/c**>. XT#>^* 1 2©fl±tBS*^»'C3& 

^7*S3 0 7^i^T0rig«1*S8«:^T7^^XianiCC 

^^IT? ^ ^'XfaildownCC^gfgT^^T 1 

r. xf77*s3i 8^#tff-r*. ^^GE^_h^m 

9W&1>£ bt^f 7 ?'S 3 0 6^f£tfT£o C*Ut<£ 

[0 06 4] ^CtC. ^2<D^^tH;l/-^>CcOt^r^ 
10-B12«:#]HLr»«-rs. COWfftftUM/-* 

1 CC^3ft*2#^«fi«&igE£S&£. H 1 1 WfIS 
^&^®CD^>:7D-Sr&9. 1 2W^-<D ; 5*5(D 

[0 06 5] ^-T, Xf77*S38W AlUff^tt 

^c. xr^'s 3 9^<h^tTLr, mcA \%&%%<Dm 

^tl^Xf 7*S 4 <!:fuI^CD^^-C^>^> 0 WMftfcHfflr 
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[0 06 6] xf 77*s39r, «nmcA i 

1 2«C<DS«4^ffi®£^?":7Ci--**- hT'£>& 0 

[0 06 7] g-r, W5£Bsra©H^fflp©a!Sft^K*ii 

^ (Xf7 7'S4 0 0) . EE^^fBPm^r^di-r^ 

(Xf">7*S4 0 1 ) o -XlC % CCDPrntMBP* (P A 
WE, Tft*^, AMEOTr$)^ B ) <h£Jt«-r* 
10 (Xr77*S4 0 2) . :flffi##§£l/Tl,>£t§^{Ui, 

B*r«, x>i/>2ec<fcor^-r-sgpas2 i rto 

tf©J$j^I^7t6 a 
[0 0 6 8] SlEE3W«Sfel/rt^l»»*6C«. X 

f77'S4 0 3^i^tf0r^>^7-A(DR^^-r^^ 

^xAicc^^r^-rfii- i h-r*. ^ur, ikj 
amttcD^tt^AP^^w-r^ uf?^s4 04) o f 

C<DAP<tlifigAP A <l:£Jtlj^r&o AP^AP A 
x>^>2CCJ:oTSfe£-rsgE»B2 1 f*3<£>EE^M 
^7*S4 0 7^iSlfltRV 1 4©iS»JKSg^^-r^ 

[0 06 9]-^ Xf7 4 0 6m^K«j#&l> 

7"7 7*S 4 0 8 -C$-T. P m#;*:»Efi»*> (ffl^tff *s 
30 0&ffi~C$>2>&) v Pm^mSia 

tew. a i ^ffjjt*ijaittt8"c**ccfcBa3b6-r. 
ti^ci^nsrsw, x7^>7'i 2<Dt&mv<m 

A S V 1 3 (D^P^t^^-r 7 ^ ^XFASVCC^^# 
t^t^^Ci^t 1 ^r^tl-en-te v hit (XT** 

7's409) jea*«7r*. 

[0 07 0] Pm^mEEifi^T^oytW^CCW. 
7 7*S4 1 0^i^tfL/r$6^CAP<h^fJ(D^fiiAP c 
40 (CCrAP t <AP A t*$ B ) i^riibl^T^o AP^ 
AP C X^^^m^^CkX. ASV1 3«#R^a 

or^WJOMSfj*5(c*>o*r:c^*>©i*ij^i/, asv 
1 3 OttPM«l«rS-r 7 "7 yxFASvecp^S^M-C^)^, 
Ci^Tl^t^ hit (XT77 , S4 12) 
Jf^T-r^o — AP^AP c WT<Di#^CCW, ASV 
13. RV 1 4<fc*>Ea#tRS8CC*Sfc©i*iJ«L. RV 
1 4 (OtmiKSR^Ttk-ry^ ^XFRVtcB3@SttS8r*^ c 
i^fnT- (Xf 77*S4 1 1) 

so [oo7iiii z<DV'7)v- : ?><Dmmtim~T-?z> 
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y'S 4 X7^>7*1 2^M5# > AS 

[0 07 2] H»|*aftfl=3&««fcStiri»S»6CCW. 

& 0 xalwo cornet . ^&K>mi%mm&M&&tctftiti 

+ ^ 7'b-CXf 7 7'S 5 0 Ji^CD 

[0 0 7 3 ] Xf-;7'S4 6"C« k F^B^CDJE^fB P 20 

(^T77 , S47) 0 •>7'S4 8t«, COPmi 

SMIP» (^«EE<fc5WcO i«rJt«-T*. Pm^P 0 J: 

U ^^^^'S4 9^cb^tf0r^f|:»T^^yXAItC 
JE^^&SCi^T 1 ^r-fe ht^ 0 Xf 77*S50 

rt<*, a i teT&&&ti&uxi,>z& : &&&9-* ^ * 

Al1feT^f*&I&±LUtcm'&( f C& % Xf-;7-S5 1 30 
<\£^t OtiT#>^l 2£fM:2-t±S<t ifetc. A 
SV 1 3^^lt2^tt*&^MUtM1^7 

[0074] Xf^7'S4 8rPm^P D t(T^^i 
*JS$n/cti^Cc«, Xf 7 7*S 5 2^£^tTU CCD 
PraiP, (^EEcfc0<gl^lEr*>^o ) tSrJteW 
£ 0 Pm^P A J:9/hi*t,>»£CU3:. ASV13W 

a s v i 3 ©kioto****? =y fxFfisstcmmmwm 

X$>2>C<L%fK-?- 1 &-tey hi (^7"^S53) . 40 
Xf-y7'S5 5^i8jftS B — 7t\ Pm#P A fetJb<D 
»&cc«. AS v l 3«iES:ccpa#t*S86c*s*5, XT 

T * > ^ 1 2 OaBtKSS^rSr 7 7 yXFAPCC W««J« 
r^)l>C<b^t- 1 ^FU (Xt^ 7*S54) . 

[0 0 7 5 ] Xf7 7'S5 5"C«. i/XfA©»M^ 

Xf-^'SBBta, X7^>7'1 2£P§Mt2-ti\ 50 
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AS VI 3^?l^$IJMtT^ 0 XPRtCtt* O^h 
fr<D^£ i &&mOX^Z>tc&>. S^2^tWfU 

^4 CCtett ^Xr^^'S 3 4 <h[5]^ICCll^Uri^j: 

a mr*s & £ ir * & ^ isft KEttoWT x. ^o/cg^ 

[0 07 6 ] COHSS^tCcfctl^. RV 1 40SSi 

[0 0 7 7 ] #&c, »3©ss:tfttBJu-^>«:oc*rEi 

^CCXTrfO^l 2^Wltt^C^«l 0 
[0 07 8 ] ^3(DM^Hi^-^>O^S^«, m 

mduMajs * v s 3 9 ) , a i wmmnmm (x 
s 4 o a ) tc&ff-rz. m i s tezvmnmjzmm&fn 

t7P-ft-hr^ fl C<D^«*IJ^SWBI 1 3CC 
»I.Xf7 7 , S4 0 8 > S4 0 9(D^i?fUc^) 

<h, il 4iC^$n^Xr^7'S4 l^irffLt77 
tfXAKD^ y & (Xf ?7'S4 1 ) <£>f^L ffl^-ir 

^-E> (X7-77'S43a) o iC^t. KStfca*ffrifc& 
^r^lSU (Xf -^S44) , ffitcZtiX^t^^m^ittC 

izmisf&m&x* * -fox * ?s 5 o^i^tf-r 
So 

[008O] m&fcMZkft&mtcztixitizm&iaz. 

^^^XAI^rfillSU (Xf 77*S45) , XAI^O (Dm^ 
<Dfr. Xf77'S4 6^<h^tfO. fiiJ(Dt§^Cte:, ^ 
»X^-;7'OtXf"; ^*S 5 O^i^f-TS. 
[0 08 1 ] Xf^7'S4 6T*«, WSB#P^CDffi*fflP 

o^^^^ja^o -eur. BE^¥^fflPm*»tH-rs 

(Xf 77'S4 7) 0 X7-77*S48 & Xte. C©Pm 
^aEfiB-CAS^ (tB*fBE©ti^«0itt«^) &m 

X7-77-S4 9^<fc»ff L/TiSBKWr^^ 
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7'S5or^ a I UTatt^Suri^^*?- 

— A I »T*fi=**«aELfc»^{C«, Xt-;7* 
S5 1 a^iriTOtASV 1 3^Wlt2^K 

[0 08 2] Xf ^S4 8 afPm^EfiSt^ 
C», ***Wtc«fiEE*^*C*»^». ASV 1 3«SM^ 

T, Xf^'S 5 5 BL^tWnL. ASV13(D&Pft£ 10 
»**r ? ^ 4/XFASv«:BIJ@»tt»-c * £ c i - 

XAICC- 1 fc-fe * h-r*. (Xfy^S53). 

t\ XT7 7*S 5 6 atli, .AS V 1 3 ©J 

W&f5. URtCtB:. AS V 1 3»HBH»i*»fC*S 

[0 0 8 3 ] *:M^a^ilJl/-^>CCj:or4>m2<D 

ss^mAas^-^^iraaccwsttsis©^*-- 20 

[0 084] »4<DS^tfttBte8l^-^>CCOl» 

-rai6-0i8*#iur»«t^ c©^ai^ 

A I M»c|J©»^fCtt;*^ * :?*S 6 2 ^cb^tf-T 
[0 0 8 6 ] :jfc{C, H!f3EB*rfflOxrsJ<>^l 2<DP±|±JEE 

Uf77*S62) , BE^^fflPm^rfita-r^ (Xf 
^S64). #tfC % CCDPmiHffiP F ±*fck*$-r£ 

Uf^S66). Pma&sp F Jg{TOia&CC». R±tB 
WTOLtl»*Ci4*ttf5*»6 (EI8#JH> . X 40 

^yxfaildovnCC 1 ^r-fe .y h-T^<b<b 4>tC, 5>X«f"A<D 

*-te ? h UtM^71-^ 0 

[0 08 7 ]-^. Pm^P F <l:^^l^{Ctt, * 
7- »j y'S 6 8^<b#*T Ut PnKtgHHPci^JrkKTS 

(CCtP f <P c )o Pm^P c W±^>i#^CC«. X7 
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[0 08 8 ]-^ Pm^p ce tO/|N$t^{C(-t X 
f-^S70©A/F -fe >1f iSttf t*u««a^ <b Wf "T 
£ e CCt, A/F^>1f <bt*[3 1 &CfnSn£O z -fe> 
If 3 1 *Stf9f»<03gj8SJ:b, £*ilWJ*^*1*air# £ 

[0 0 8 9 )il 7 ^CC7)A/FHr>1fr§1±(L*J^II 

s 7 o om A I *U®*r*-2>^5*^^* * 

ttfb?ff^O««(C» 1 £<h£. Xf^S 7 0 2-CXAF 
[0 09 0 ] WX©Xf77'S70 4, S 7 0 6-C 

thl . a t tt12 <t^-en-enj:h*5-r^> (cct, At thl 

<A t thl r**) o A t 5t **A t th ,felTOiS^CC«, 
Xf 7^S 7 0 O^ilotiffll^Olto At st # 

At lh ,a±©^«:tt, At th ^ibr^A/F-fe> 

^"C^^iW^O. Xf 7 7 , S 7 0 7^fl/t7 7 

^xafcc- i ^r-fe y h ir^MTt^. -enwK 

Xf7 7 , S7 0 8^irffltx>i/>ECU2 3 

^xd7 h^raso^sifbSAe^rooii*. cn 

SrElffiAe th£J£3&"r*p A(9#A6>th^±CDt§^ic 
« % x>^>2#jfi&tfc®*c&9> feiTtc^-r^^bW 

mziEmicft ^ca^^ts^tc^ ^f^s7oo 

[0 09 1] Xfy 7'S7 08 tX>i/>^A0^Aa 
th J: 0 3 I > £ mm £ ft fcW^K: » . #CCC X7^>7'1 

2£#jt3t*\ Asvnwir, a \ &—m»± 

KXf-^'STlO), 0,-tz>1f 3 1 CDMJjmfrh 

»±m&<DA/F<D&A*&mn--?z> Uf-^s7 1 

2) o i<Xr7 7'S7 1 4-C(i. C CD A A <Lg8filAA 
thi^rtb^So A I m&m±»±mtcm&fj:m:1fifliz > 
tltl&. A/F-fe>1f^^ftorc^£^^1±^^ 

xf > ^"s 7 i e^tmf oxy^^/xAfee i ^r-t 

W?Z>C±tj:< 0©S*«l«:»7rS. 
[0 0 9 2 ] m 1 7CC7n$tiS*JS*ftffi*ST»«. @ 1 
6trC7fs£fr2>X^vy'S 7 2tC^0, ^^^FCDfiS^ 
^•^^^^n^o CC7)ffi#0<Di^CCte:. Xf7 7'S7 
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20 



v & mm otcc ti (D&mmmm f & <, ><o r . <z> 

[0 09 3] Xf 77'S7 4t'!i k 0 2 -fe>1^3 1 (DtU 

-C, x77P-^-^2 6r«It$nS»AS»iGa 

■;7'S76) „ COGaiA^i^raliat @1 8 
(a ) lC?nZtl*>M%fr%>Z>. X7-7 7'S7 8tU A 10 

i^ff o r ^ acd^^t^-t 7 ^ ^'xai(cie3?;-c£> 

[0 09 4]-^, A A, 2^ 
x7^>7'12^MLr. ASV1 3*BS#t5Ci 

o 2 -fe>-^-3 i ©a*. o*0 2*3s«ew&fpihBS(DSP 

mSDA/Fm (J«T\ l^A/FliO?^) A t ^r^ 20 
iMr (Xf 7 7'S8 4) 0 i^T, A^A.i^MA 

Ail (Xf^7'S86) . — 6 "C$J 

S3tiSlRA2E«aGa*>6»m3n^aaA/F^tt 
f»A (A/F) =AA th ^#HJ-r^> Uf7 7*S8 

8 ) o COG a i A at i©fffltc«. il8 ( b ) CC^2 

f-^S90) . AA3&iAA th JUT<Di©^C«. tttbl 

m*Ji^U/ci^^T'^)^<h^L/. Xf77'S9 1^i 
^tTLr. V^^Xjarru XfaildownCC 1 ^^rtl^tl^ v 30 
h-r£<t£&&C. XAIiC- 1 fc-te v b OT^il^TT 

[0 09 5]-^ AA^AA th ^xTC^ii^C 

Sir, *Rf4^osflr*»JS^tTt^ Uf v7 , S92) . 

[0 09 6] C<DMSCCj:n^xr^>^" 1 2<£>?JScffi{g; 
T^ffi^l 10te*0*jEfilCC*IJ^-r^C<!:/>*nJfie<ttt 

40 

[0 09 7 ] »5©S«1fcaffiJSju-*>*co(,» 

rmi9, H2 o*#jHor»wr*. com^^m^ 

[ 0 0 9 8 ] m 1 9teC(D&Lfl<D^ -Y>^ D--C£>£ e 

v f-r&o a i mm^vte^m&icte-zcD'&cDftim 
&x*-jyisx$im%:i&T'?z> 9 — a imwtp&m 

^CC teX y S 6 3 ^ <L L . teffirf£*IW<E>T -f K 
jH*S8t?*-S*> (:7t-X YT 4 Y^fr) & 7 v 2? 50 



[0 09 9 ]:^. X^* 7 0CDA/F-fe>-tf-r£t£ 

CCOM&0 complete. Xr^7 , S70^iMO 
tf^o ffi*«- 1 C0*B-&tc«. A/Fir >1f£*OTl,/cC 

niaTo^iM^i^^tf x & i ><d r . ora<DM® ^ x ^ 
S7 

[0 100] 77'S7 ltli, x>^>ECU23 

^6^7taMT rt .^-££:^:ff U 13 2 0 (a) CC^£ 

accc, 120 c b) icijkzti&mmcm^xT^ 

&h2 *^««#&CC <fc o T if AT -5 £ ^ti s n & A / F 

ffirc&&A a w&ntti-? z> (xr->7 , s75) 0 -eu 

T, Xt^t/S 7 7-C^6Dx>>?>(pJ(teSC^NElcb 

[0101] NE^NEl<fc0 A#i^»&K:tt, x-f ^^"S 
7 9-£^1fO. 120 <c) tC^^n^^{^C®-^C^ 

tT H ,^f>2 c > m^(o^m a / f m r ^> 

SAw^gUtS. ^C6C. 0 2 -fe>1^3 l©Bi^6 2 
^««jte^(OSt«2^:A/Fffl[A a *Ra s * (X^^ 
7"S8 1 ) , AjiAwOi^AAiT-S (Xf ^7'S 
83) e fit, AAiAAwi^t^ Uff7' 
S8 5) o 

[0102] AA^AAwJ:0^C^(C(t 
2 *ffi««|&3&s* <E> <t L/"C, 2 ^3E««#&«S«: JE« £ 

[0103] — ;6\ xf77'S77 rNE^^NEii^Tr^> 

o/cia^, *5<fcO\ ^r77'S85rAA^AAwOT 
T'^>o/ciS^ic«, ^-r ^ 8 9^tmf It, jit 

^^±-r^> 0 »CC, 0,-te>^3 l<Da^6 2^« 
ff±B$©gf»l ^A/FIA,^M (Xf-;7*S9 
3) . A 2 t A t ©MAA <b-T^> (Xf-77'S95) „ 
fit, AAiAAwi^tS (Af ^S9 
7) 0 

[0104] AA^AAwiO^^O^C^ 3tfrtz 

X r ^ 7* S 8 7 ^ i fllf 1 1 7 7 ^XAI^C 1 ?r 
[0 105]—*, AA^AAw^O/J^l^UJ. 

2 :K^0t*^£&7fici> & it 2 'X&mmt&mm&m 

m<t^U. Xf77'S9 9^£^tfir^^^XAltc 
- 1 fc-fe h lt«1^7f5, 
[0 106] CO^S^tB^m^-^>{c*5C^r«. ^ 
2SA/F^fflC*riE«<l:*iJ3E3*i/c»^ o£D*&ttiE 
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[0107] rfcfHBtt. StS<DSS^HJffiffi;l/-^><C> 
[0108] 

[hi ] *mMtci&&2x^mtemm&7jktnmm-c 

[02] 0 10A.^CC*5^^!£^^®jv^->^^T^ 
[03] Sl©B^C^M^I»^-->^t^ 

~?y~v$>z> 0 

[04 ] 01 ©isstc^-ss i (om^mmmm^-^ 

[0 5] 04CD&S©— gp^Wci^H^-r^^n-^^ 
[06] 04(D*affl<DSlJ(E>— »*»«6CBiWr-5 7D- 
[07] 04CD^SO$6tc55iJO— StBHetcKWr* 
[08] xr^>^fiiP±tHEE^(D^^T0^ 
[0 9] 04<D^S^/raxr^(DIS^O*iJ^S€:tf* 
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[0io] m2<Dmi*&ttim&>\>-?>zm'< : f?z>2x 
[0i i ] 0i 0©s«fS*&3K^*5i*rff*>n-5a2o 

[0 1 2 ] 0 1 1 CD— ^IWCthT 7D-^ t -hr 
[013] ^3<D^^i±J^m;U-^>^ff*r^2^ 

io [0 i 4 ] 0 i 3<D&»t*&micto( t *xnt>ti2>m3<D 
[015] 01 40- a^l^HBtc^-r^a-^^- hr 
[0i6] m4<Dm^tkm%m)\,-~3-is<Djt j>yv- 
[0i 7] 01 e<D— ^>vm$.itmm 

[B18]RA^li2WFffl, A/F^«jfiICD 
mi&* J £ti?tifr;~?#yy ~C$> £ 0 
20 [019] »5<Z>S«tfttB«iJlJl/-^>CDy -T>7P- 

[02 0] x>i/>^*n7K^i. IE;£^>^>[eII£S^ 

m<D^mA/Fm<Dm%&^*i^ft7jk?t?vy 
[ra-*©«wn 

l-2^cffi»«|ftK«. 2 -jq>^>, lO-MKK 
I, 1 1 "2^^«*&j138. 12-X7#W. 13 
-ASV (X7^>( *^>SO*Jl/? r ) . 1 4— U — 
<ittJh^) , 1 5-KA-fe>1f, 16-Ef, 17-1 
30 fflPP. 2 0 »•«««. 2 1-SMW. 2 2-9MlttKI:K 
2 3-x>^>ECU, 2 4-^a?h;k 2 5- 
^M^-r;^ 3 1. 3 2-0 2 -fe>tf 0 
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[010] 




[HI 3 ] 
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[sin 



1 2 ] 




C 



1 'J-KfrggffiglgfligB 1 S40 

XA1=-1? ^=»JCE&_ 

"Tic 




r^n>?^ ASV63 



S43 




c 



[015] 



c 



X S402 
YES 




START 

31 



BfSgl3Baff>ga(3P3£&* I S«0 

,S402 

YES 




| SJ]giitffiAP»a | S404 

^S406 

YES 




m 1 4 3 





| flEftVttHBPmga | ~S47 
,S48a 
, NO 
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1 6 ] 



[HI 7] 





| AJ-Bfrffih S710 

^.S714 

_AA ) A Ath?^ 

| XAF-1 | ~s-*S71B 



(a) 



RETURN 



(A 21) 



(il8) 



Ga 



(b) 



ACA/F) 
(Ath) 



'J* 



'J* 



Ga 
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[019] 



[02 0 ] 




| A/F-tr>-»afntyigja3g s7o 




S73 



i 

»HQ 




NE > NE1? 



S79 1 T,^$Awga 

x — - 



I Tt^^^ih. asv a f -^sag 



I OFF ffif^ A/F IS A , BK2t f^SW 

i 

A A = A,- A ) }^S95 




(a) 



(b) 



(c) 



NE1 
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